Introduction
Gated quantum dots in silicon/silicon-germanium are of interest in part because spins in silicon are weakly coupled to the host material. Here we present the results of transport measurements and charge sensing in silicon/silicon-germanium quantum dots. We discuss the role of spin relaxation and preferential state-loading in the transport data. We also discuss the important role of the host heterostructure and the potential for dislocation-free structures through the use of coherent strain sharing in ultra-thin membranes.
Charge Sensing
We demonstrate that Coulomb blockade measurements through a single quantum dot are well correlated with charge sensing in a nearby quantum point contact, and we present data demonstrating charge sensing in both single and double quantum dots. Charge sensing enables the determination of the absolute number of electrons in the system, and we present data demonstrating a one-electron single quantum dot in silicon/silicon-germanium. [1] 
Spin Blockade
Charge motion through double quantum dots can be a sensitive function of the spin of the carriers. We present measurements of transport through a double quantum dot in the spin blockade regime, and we observe two effects. First, we observe Pauli spin blockade: a strong reduction of current due to long spin relaxation times between triplet and singlet states. As expected, Pauli blockade is lifted due to spin exchange when the triplet is resonant with the Fermi-level of the leads, and it is lifted when both the singlet and triplet spin states are energetically accessible.
Lifetime-Enhanced Transport
Reversing the flow of current in the spin blockade regime leads to an interesting effect somewhat inverse to Pauli spin blockade: lifetime-enhanced transport, in which long spin lifetimes enhance, rather than suppress, the flow of current through the dots. [2] This effect depends equally on long spin lifetimes and on preferential loading of states that are close to the Fermi level of the leads. From analysis of transport through the double dot the loading and unloading rates of triplet and singlet states can be extracted. We present these rates and discuss the implications for spin readout in quantum dots.
Heterostructures, Membranes, and Coherent Strain Sharing
The properties of silicon/silicon-germanium quantum dots depend sensitively on the heterostructures in which the dots are fabricated. We discuss some of the features of heterostructure design that appear to positively affect the properties of gated quantum dots. Finally, achieving proper strain in the heterostructures is essential for the confinement of electrons in silicon/silicon-germanium quantum wells. Conventional strain relaxation methods lead to a small but non-zero density of threading dislocations in the structures. Coherent strain sharing allows the generation of tensile strained silicon and compressively strained silicon-germanium without the incorporation of such dislocations. We present the results of transport measurements in such strained systems and discuss the implications for future work in silicon quantum devices. [3] 
